CHEMISTRY   IN   AMERICA
of apparatus, which is the greatest obstacle to the attainment of skill in experimental philosophy.
To all the purposes which I have mentioned, the Blow-Pipe is fully adequate, when properly supplied with air, and applied to a proper flame: but it appears that the means which have hitherto been employed to accomplish those ends, are all faulty.
The most general method, is that of supplying this instrument with the breath. In addition to the well known difficulty of keeping up a constant emission of air during respiration, and its injurious effect on the lungs;* it may be remarked, that as the breath is deprived of part of its pure air, is mixed with carbonic acid gas, and loaded with moisture, it is not the most fit for combustion; and the obvious impossibility of supporting a flame with oxygen gas, by this method, is also worthy of consideration.
Another way of supplying the Blow-Pipe with air, is that of affixing to it a small pair of double bellows. A contrivance of this kind possesses obvious advantages over the mouth Blow-Pipe; but, owing to the pervious nature of the materials of which bellows are constructed, and the difficulties of making their valves air tight, upwards of nine-tenths of the air drawn into them, escapes at other places than the proper aperture. A pair of bellows of this kind, belonging to an artist of this city, which were considered as unusually air tight, were found to discharge the complement of their upper compartment, in six-fourths of a minute, when the orifice of the pipe was open; and in seven-fourths of a minute, when it was closed. Hence it appears, that six-sevenths of the air injected into the upper compartment, escaped at other places than the proper aperture; and if to this loss, were added that sustained by the lower compartment, the waste would be found much greater. As in operating with these machines, it is nec-
* In consequence of this some artists have abandoned the use of the instrument.
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